Introduction
Although vaginitis caused by yeasts or by Trichomonas vaginalis has been well described and documented, other forms continue to present diagnostic challenges to both doctors and researchers. These other forms have been lumped into the category commonly known as non-specific vaginitis (NSV). This designation, however, has not helped doctors attempting to treat an infection possibly caused by one or many micro-organisms.
To clarify the diagnostic confusion, Gardner and Dukes suggested 30 years ago that the vast majority of cases of NSV were caused by Haemophilus vaginalis (Corynebacterium vaginale),' which is currently known as Gardnerella vaginalis, 2 explaining that women with a grey, homogeneous, odorous discharge with a pH of 5 * 0 to 5 * 5 that yields no trichomonads probably have H vaginalis vaginitis.
More recently Pheifer et al noted that vaginal secretions from women with NSV that had those clinical characteristics liberated an amine odour with, and often without, the addition of 10% potassium hydroxide.3 They also noted an increased concentration of anaerobes in these abnormal secretions. Chen et al showed that the distinctive odour was due to volatilisation of polyamines, particularly putrescine and cadaverine, produced by vaginal anaerobic bacteria. 4 Practical diagnostic criteria for standard clinical use have been proposed by Amsel et al, 5 who suggested that patients should be considered to have a specific kind of NSV if they have at least three of four characteristics: (a) a vaginal pH of more than 4 5 and vaginal secretions that (b) were homogeneous, (c) contained "clue" cells, and (d) released a "fi'shy" amine odour when mixed with 10% potassium hydroxide.
The term bacterial vaginosis has been proposed to define NSV of bacterial origin,6 and is used with that meaning in this report. For the purposes of this investigation it was assumed that bacterial vaginosis may occur with or without concurrent protozoan or fungal vaginal infections. Cases Vaginal secretions were collected by instilling 3 ml of sterile distilled water into the vagina, using a plastic syringe. A sterile cotton swab was then used to wipe discharge from the vaginal walls into a pool in the posterior fornix, where the discharge was mixed with the water (taking care to avoid cervical secretions). The mixture of water and vaginal discharge was then pipetted into a screw topped glass vial.
A drop from each of the vaginal secretions collected was examined microscopically to estimate the number of white blood cells and for the presence of T vaginalis, "clue" cells, a "fishy" odour on adding 10% postassium hydroxide, and fungal filaments or buds. Bacterial vaginosis was diagnosed using the criteria of Amsel et al,5 except that a vaginal pH of >4-5 rather than >4 5 was used. After microscopical examination, the vaginal secretions were stored at -20°C. A Pye Unicam Series 204 gas-liquid chromatograph equipped with a flame ionisation detector was used to analyse vaginal wash samples. The column was packed with Carbowax 20 mol/l TPA (tannic, polyphosphomolybolic, and amido acid) on AW.DMCS Chromosorb G, 80-100 mesh. A flame ionisation detector using air, hydrogen, and nitrogen in a 2 2 m (6 ft) column at 20 ml/minute was used. Samples were run at 145°C to extract volatile fatty acids and at 135°C to extract non-volatile fatty acids.
To extract volatile fatty acids from the vaginal secretions I pipetted 1 ml into a rubber stoppered tube and added three or four drops of 50% sulphuric acid followed by 1 ml of diethyl ether. The solution was mixed by gently inverting the tubes 20 times. The mixture was centrifuged sufficiently to break up the emulsion of ether and aqueous medium, and 1 M1 of the top (ether) layer was injected into the column.
To extract non-volatile fatty acids from the vaginal secretions I pipetted 1 ml into a screw topped glass vial and added 2 ml of methanol and 0 4 ml of 50% sulphuric acid. The solution was heated in a water bath at 56°C for 30 minutes, after which I ml of water and 0 5 ml of chloroform were added. The mixture was centrifuged sufficiently to break up the emulsion of chloroform and aqueous medium, and 1 M1 of the bottom (chloroform) layer was injected into the column.
A chromatographic diagnosis of bacterial vaginosis was made if propionate, isobutyrate, butyrate, or isovalerate was found or the ratio of succinate to lactate was >0 4, or both. 
Discussion
The word "non-specific" in its name suggests that the causes, diagnosis, and treatment of NSV are poorly understood. In this study, characteristic clinical signs5 and organic acids in vaginal secretions7 provided specific clinical and chromatographic diagnostic criteria.
Results of this study confirmed recent suggestions that anaerobes may be important in the production of bacterial vaginosis.3-7 Chromatography can be used to give a rapid laboratory diagnosis of bacterial vaginosis by measuring directly the characteristic organic acids in vaginal secretions produced by bacteria capable of causing bacterial vaginosis. This study confirmed the chromatographic criteria of (table II) . This finding supports suggestions that anaerobic bacteria are important in the production of clinical signs of bacterial vaginosis.
The symptom correlating best with a clinical diagnosis of bacterial vaginosis was found to be vaginal malodour. Most clinic patients complained of excessive vaginal discharge, malodour, or vulval irritation. Symptoms of vaginitis, however, have been shown to be poor indicators of actual vaginal infections.'2 Objective clinical signs were therefore used to diagnose bacterial vaginosis. All women studied were examined for the presence of vaginal yeasts, T vaginalis, N gonorrhoeae, G vaginalis, and organic acids produced by vaginal bacteria. Cultures for C trachomatis were not available for all clinic patients included in the study, and infection with this micro-organism may have been responsible for some of the unexplained symptoms of abnormal vaginal discharge. 13 "Clue" cells seen on both wet preparations and Gram stained smears were significantly associated with the isolation of G vaginalis on culture and with the presumptive diagnosis of vaginal anaerobic bacteria made by chromatography of vaginal secretions. This finding suggests that Gram staining of secretions is not necessary when looking for "clue" cells (table III) .
The non-inflammatory nature of bacterial vaginosis was first described by Gardner and Dukes, who reported that white blood cells were not a prominent finding in vaginal secretions of women with G vaginalis infections.' When at least three of the four signs of bacterial vaginosis were present I found few white blood cells in vaginal secretions (table IV) , a finding that applied to women with abnormal chromatographic patterns as well as to those with positive 0 vaginalis cultures.
The sensitivity of the gas-liquid chromatograph equipped with a flame ionisation detector in confirming clinical diagnoses of bacterial vaginosis was 96%; the specificity was 89%; and the predictive value was 837o. These results (table VI) were much better than those obtained in a previous study using a chromatograph equipped with a relatively less sensitive detector of thermal conductivity. '4 Anaerobic bacteria are normally present in vaginal flora. 15 18 Detecting organic acids in vaginal secretions is a relatively new laboratory technique for the presumptive identification of anaerobes in vaginal flora. Results of chromatographic analyses of organic acids are more rapidly available than those of microbial culture. This newer laboratory method may thus be helpful in the rapid diagnosis of bacterial vaginosis. Many doctors do not have ready access to facilities for culture of G vaginalis or to gas-liquid chromatography, in which case the four clinical characteristics can be assessed for diagnosis without the need for microbial culture or chromatography.
Bacterial vaginosis has been shown to be a discrete and easily diagnosed infection. Further studies are needed to investigate: the pathogenicity of G vaginalis and its interactions with other vaginal bacteria, particularly anaerobes; the carriage of anaerobic bacteria and G vaginalis in men; the sexual transmission of these organisms; and the treatment of infections with them in both sexes.
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